The long-term effect of selenium supplementation on blood glutathione peroxidase (GSH-Px) activity and plasma TBARS' production (as an index of peroxidation) was evaluated in 15-too-old male rats fed a diet supplemented with 0.25 or 0.50 ppm selenium, for 12 mo. A group of nonsupplemented age-matched rats was the control. In addition, triglycerides, phospholipids, total and free cholesterol, HDL-cholesterol, and HDL-phospholipids levels were measured in plasma. Plasma testosterone levels were also determined in order to control the aging process in these animals.
INTRODUCTION
fielenium as a cofactor of glutathione peroxidase (GSH-Px, EC 1.11.1.9) prevents the lipid peroxidation in mammals (1) and takes part *Author to whom all correspondence and reprint requests should be addressed.
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in the direct protection of endothelial cells against reactive oxygen species that have been implicated in atherosclerosis (2, 3) . Moreover, it is admitted that selenium as a cofactor of GSH-Px is also involved in the regulation of cholesterol metabolism in rats (4) and in humans (5) . In fact, rats fed a selenium-deficient diet had higher low-density lipoprotein cholesterol than age-matched rats fed an identical diet, but supplemented with this micronutrient (4) . In humans with a low status of selenium, an increase in low-density lipoprotein cholesterol/high-density lipoprotein cholesterol ratio was observed (5) . However, epidemiological studies of the correlation between selenium status and plasma lipid parameters are controversial (6, 7) . On the other hand, in rats, selenium is incorporated into other selenoproteins, discovered in some tissues, mainly endocrine, whose functions have not yet been clarified (8) . Therefore, selenium can have other important and unknown biological functions (9) .
In this context, the aim of this article was to study the long-term effect of selenium supplementation on the blood GSH-Px activity and plasma peroxidation index, as well as some plasma lipid parameters (triglycerides, phosphoslipids, total and free cholesterol, HDL-cholesterol, and HDL-phospholipids) in male rats. In order to control the aging process of the animals, plasma testosterone levels were also evaluated.
MATERIAL AND METHODS

Animals, Diet, and Selenium Supplementation
Three-month-old male Wistar rats, weighing 330 _+ 40g at the beginning of the experiment, were fed ad libitum a Panlab (Barcelona, Spain) standard diet containing 2.7% of total fat, 30 ppm vitamin E, and 0.15 ppm Se. A total of 16 animals were divided into three groups: the first one (I, n = 6) was the control group; the second (II, n = 4) and the third (III, n = 6) groups were supplemented with 0.25 and 0.50 ppm Se, respectively, as sodium selenite in drinking water for 12 mo.
Sample Collection and Analysis
Nonfasted animals were anesthetized with diethyl ether, and their blood was collected by cardiac punction with heparinized syringes. Blood was spun at 1500g for 15 rain at 4~ in order to separate plasma and red blood cells. Before being used for further experiments, plasma was kept frozen in liquid nitrogen.
GSH-Px activity was measured by the modified method of Paglia and Valentine (10) with cumene hydroperoxide as substrate. Plasma thiobarbituric acid-reactive substances (TBARS) were determined by a colorimetric method (11) .
HDL-lipoproteins were obtained with phosphotungstic acid and magnesium chloride in order to precipitate other lipoproteins (12) . Their
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345 cholesterol content as well as both total cholesterol and free cholesterol in plasma were determined enzymatically by the CHO-PAP method (Boehringer Mannheim); triglycerides were also determined enzymatically by the GPO-PAP method (Boehringer Mannheim, Germany). Phospholipids were evaluated by the phosphorus method (Boehringer Mannheim). Plasma testosterone levels were determined by radioimmunoassay using a commercial kit (Diagnostic Products Corporation [Los Angeles, CA] Coat-A-Count total testosterone, veterinary application).
Statistics
All values are presented as mean + riD. Differences between means in the different groups were evaluated for significance by the Student's t-test.
RESULTS
Body weights were similar between treated and nontreated animals ( Table 1) .
Glutathione peroxidase activity as well as the plasma peroxidation index did not differ in the three studied groups (Table 2 ).
In the analyzed lipid parameters, only triglycerides decreased in supplemented animals (groups II and III) when compared with the control group (Table 3) .
Plasma testosterone levels (Table 4) showed an increased mean value in the group supplemented with 0.5 ppm Se (group III) as compared to the control group, but this result was not statistically significant. However, in all these rats, the plasma testosterone levels were lower than those measured by us in young adult animals of identical strain (15.7 + 3.5 nM, n --4).
DISCUSSION
In these experimental conditions, dietary selenium supplementation for 12 mo did not change blood GSH-Px activity, plasma peroxidation index, or body weight. In another study of rats of an identical strain fed a standard diet supplemented with 0.5 ppm Se for different periods of treatment (1, 3, and 6 mo), the plasma selenium ranged in normal levels (13) . Therefore, it seems that selenium intake by nonsupplemented and supplemented animals is within an adequate plateau.
Plasma testosterone levels are decreased when compared with values observed in younger rats (4 +_ 1 mo old). Moreover, plasmatic triglycerides, phospholipids, and cholesterol contents were also higher than those found in younger ones of an identical strain (14) . However, triglyc- Values represent the mean + SD, and n is the number of rats. Values represent the mean + SD, and n is the number of rats. *A unit (U) is defined as 1 ~tmol of NADPH oxidized/min at 37~ Values represent the mean _+ SD, and n is the number of rats. *Denotes the significance of "t" test of examined group as compared with group I (p < 0.05).
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eride levels in the two treated groups were lower than in control group and closer to those found by one of us in 6 _+ 2-mo-old rats (14) . Therefore, these supplements intaken for a long period seem to interfere in triglyceride metabolism, eventually improving the triglyceride status of aged animals, despite the fact that changes in parameters related to lipid peroxidation did not occur. At the present time, any interaction between selenium and triglyceride metabolism is not reported either in humans (6) or in animal models (14) . Thus, these results encourage further investigations in order to study the relationship between selenium status and these parameters.
